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(54) METHOD AND DEVICE FOR WASHING SUBSTRATE END FACE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively eliminate a coating film 
adhering to the end face of a substrate by supplying a washing 
liquid to the end face part of the substrate while rotating the 
substrate and washing the end face of the substrate, spraying a 
gas to the end face part of the substrate, and promoting the drying 
of the coating film, for example, by suction. 

SOLUTION: While rotating a semiconductor wafer W by controlling 
its speed to a specific value, a washing liquid is supplied from a 
washing liquid nozzle 21 to the end face part of the wafer W and 
the end face part of an insulation layer 30 as a coating film is 
eliminated. At the same time, a gas such as air and nitrogen gas is 
sprayed from a spray nozzle 22 and/or is subjected to vacuum 
suction by a vacuum suction nozzle 23, thus promoting the drying 
of the insulation layer 30 and hence reducing the speed of the 
wafer W. As a result, even when a resin that cannot be dried such 
as polyimide is applied, the resin is prevented from adhering to the 
reverse side of the semiconductor wafer and a reverse side near 
the end face again by the centrifugal force. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the process which rotates the substrate with which coating liquid was applied to the front face, 
and the spreading film was formed in it, and the condition [ having rotated said substrate ] The washing 
approach of the substrate end face characterized by providing the process which supplies a penetrant 
remover to a part for the edge surface part of said substrate, and removes the spreading film of the part, 
and the process which promotes desiccation of the spreading film [ / near the end face of said substrate ] 
in the condition [ having rotated said substrate ]. 

[Claim 2] The process which promotes desiccation of said spreading film is the washing approach of the 
substrate end face according to claim 1 characterized by carrying out at least by one side among suction 
of the gas near [ gas blasting for an edge surface part and near / said / the substrate edge surface part 
part ] said substrate. 

[Claim 3] The washing approach of the substrate end face according to claim 1 or 2 characterized by the 
rotational speed of said substrate being the range of 100 - 1000rpm. 

[Claim 4] The washing approach of a substrate end face given in any 1 term of claim 1 characterized by 
using normal methyl PIROJINON or methyl methoxy propionate, and isopropyl alcohol as said penetrant 
remover thru/or claim 3. 

[Claim 5] A rotation means to rotate the substrate with which coating liquid was applied to the front face, 
and the spreading film was formed in it, A penetrant remover supply means to supply a penetrant remover 
to a part for the edge surface part of said substrate, and a desiccation promotion means to carry out to 
promote desiccation of the spreading film [ / near the end face of said substrate ], Providing the control 
means which controls the rotational frequency of the substrate by said rotation means, and controlling the 
rotational frequency of said substrate The washing station of the substrate end face characterized by 
supplying a penetrant remover to a part for a substrate edge surface part from a penetrant remover supply 
means, washing an end face, and promoting desiccation of the spreading film [ / near the substrate end 
face ] with a desiccation promotion means. 

[Claim 6] Said desiccation promotion means is the washing station of the substrate end face according to 
claim 5 characterized by including at least one side among a blasting means to spray a gas on a part for 
the edge surface part of said substrate, and a suction means to attract the gas near [ said ] the substrate 
edge surface part part. 

[Claim 7] Said control means is the washing station of the substrate end face according to claim 5 or 6 
characterized by controlling the rotational frequency of a substrate in the range of 100 - 1000rpm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] After this invention applies coating liquid, such as 
polyimide, to substrates, such as for example, a semi-conductor wafer, and carries out film formation, it 
relates to the washing approach of a substrate end face and washing station which wash the end face. 
[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, the desired circuit is formed by 
forming the desired film, forming a resist pattern with the so-called photolithography technique 
corresponding to a circuit pattern, and carrying out dry etching to a semi-conductor wafer, using a resist 
as a mask. And finally polyimide etc. is applied, an insulating layer is formed and the wafer phase as a last 
process is completed. 

[0003] In case the insulating layer of this last is formed, a spin coater is used like the case of resist 
spreading. In a spin coater, coating liquid is supplied to the center section of the semi-conductor wafer 
front face, it is extended to the whole with the centrifugal force by rotation, the whole is covered, and the 
uniform film is formed. However, the problem that resin, such as polyimide, will become thick [ near the 
bevel of a semi-conductor wafer ] under the effect of surface tension etc. when the time amount after (2) 
spreading which adheres to a part for the flesh-side surface part of the near a semi-conductor wafer end 
face and near the end face where resin is called a bevel according to (1) centrifugal force in this case 
passes arises. If such a phenomenon arises, a conveyance error will arise and it will become the cause of 
particle generating in a conveyance process etc. 

[0004] Then, in order to remove resin, such as polyimide such near the end face, like the case of the 
coating machine for POJIREJISUTO, rotating a semi-conductor wafer, a solvent is supplied to an end face 
from a washing nozzle, a side rinse is performed, and it is dry by adding and shaking off a vacuum and a 
blow further. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it is hard to dry, at the time of the side rinse 
swing end, polyimide etc. flows out again and polyimide etc. adheres to the bevel part of a semi-conductor 
wafer again. Therefore, there is a possibility of producing a conveyance error too. 

[0006] In order to avoid a conveyance error, it is possible to carry out vacuum conveyance, but since the 
conveyance device itself will become complicated in that case, the approach of washing the bevel part of a 
semi-conductor wafer effectively is desired preferably. 

[0007] This invention is made in view of this situation, and aims at offering the washing approach of a 
substrate end face and washing station from which the spreading film adhering to the end face of a 
substrate is effectively removable. 
[0008] 

[Means for Solving the Problem] In order to solve said technical problem, the 1st invention is in the 
process which rotates the substrate with which coating liquid was applied to the front face, and the 
spreading film was formed in it, and a condition [ having rotated said substrate ]. The washing approach of 
the substrate end face characterized by providing the process which supplies a penetrant remover to a 
part for the edge surface part of said substrate, and removes the spreading film of the part, and the 
process which promotes desiccation of the spreading film [ / near the end face of said substrate ] in the 



condition [ having rotated said substrate ] is offered. 

[0009] The 2nd invention offers the washing approach of a substrate end face that the process which 
promotes desiccation of said spreading film is characterized by carrying out at least by one side among 
suction of the gas near [ gas blasting for an edge surface part and near / said / the substrate edge surface 
part part ] said substrate, in the 1 st invention. The 3rd invention offers the washing approach of the 
substrate end face characterized by the rotational speed of said substrate being the range of 100 - 
1000rpm in the 1st invention or the 2nd invention. The 4th invention offers the washing approach of the 
substrate end face characterized by using normal methyl PIROJINON or methyl methoxy propionate, and 
isopropyl alcohol as said penetrant remover. 

[0010] A rotation means by which the 5th invention rotates the substrate with which coating liquid was 
applied to the front face, and the spreading film was formed in it, A penetrant remover supply means to 
supply a penetrant remover to a part for the edge surface part of said substrate, and a desiccation 
promotion means to carry out to promote desiccation of the spreading film [ / near the end face of said 
substrate ], Providing the control means which controls the rotational frequency of the substrate by said 
rotation means, and controlling the rotational frequency of said substrate A penetrant remover is supplied 
to a part for a substrate edge surface part from a penetrant remover supply means, an end face is washed, 
and the washing station of the substrate end face characterized by promoting desiccation of the spreading 
film [ / near the substrate end face ] with a desiccation promotion means is offered. 
[001 1] The 6th invention offers the washing station of the substrate end face characterized by said 
desiccation promotion means containing at least one side among a blasting means to spray a gas on a part 
for the edge surface part of said substrate, and a suction means to attract the gas near [ said ] the 
substrate edge surface part part in the 5th invention. The 7th invention offers the washing station of the 
substrate end face characterized by said control means controlling the rotational frequency of a substrate 
in the range of 100 - 1000rpm in the 5th invention or the 6th invention. 

[0012] Since a penetrant remover is supplied to a part for the edge surface part of a substrate, a substrate 
end face is washed and desiccation is promoted in the 1st invention and the 5th invention by suction of 
gas blasting for the edge surface part of a substrate and the gas near the substrate edge surface part part 
etc., rotating a substrate The rotational frequency of a substrate can be made low, even if it is the case 
where the resin which is hard to dry, such as polyimide, is applied, according to a centrifugal force, it is 
avoided that the spreading film adheres to a substrate end face again, and it can wash the end face of a 
substrate effectively. 

[0013] As a substrate, conventionally namely, when a 8 inch wafer is used, [ for example, ] Since the 
solvent which is a penetrant remover was supplied to a part for the edge surface part of a substrate, 
rotating a substrate at a comparatively high rotational frequency called 1500rpm, a centrifugal force is 
large. Although the spreading film had adhered to the substrate end face again according to the centrifugal 
force before the spreading film dried when the resin which is hard to dry, such as polyimide, was applied In 
this invention, since desiccation of the resin with which the penetrant remover was supplied is promoted 
rotating a substrate, even if the rotational frequency of a substrate is small, the spreading film can be 
dried, and it is prevented that the spreading film adheres to an end face and the rear face near the end 
face again according to a centrifugal force. 

[0014] In this case, it is desirable to set the rotational frequency of a substrate to 100 - 1000rpm from a 
viewpoint which prevents effectively the reattachment to the end face of the spreading film by the 
centrifugal force and the rear face near the end face. Moreover, it is desirable to use normal methyl 
PIROJINON or methyl methoxy propionate, and isopropyl alcohol as a penetrant remover from a viewpoint 
which promotes desiccation further. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
with reference to an accompanying drawing. Drawin g 1 is the outline sectional view showing the coater 
which can enforce the wafer end-face washing approach concerning this invention. As shown in drawin g 1 , 
this coater 10 has the hold container (cup) 1 which holds the semi-conductor wafer W, and has the spin 
chuck 2 which supports the semi-conductor wafer W horizontally by vacuum adsorption in it. This spin 
chuck 2 is pivotable by the drives 3, such as a pulse motor in which the container 1 was formed caudad. 
The rotational frequency of this drive 3 is controlled by the controller 20. 

[0016] The inside of a container 1 is exhausted by the exhaust air means which is not illustrated from the 



pars-basilaris-ossis-occipitalis core. Moreover, outside a spin chuck 2, from a way, the coating liquid which 
dispersed with spreading processing, and a solvent pass along the drainage tube 5 from the effluent 
opening 4 prepared in the pars basilaris ossis occipitalis of a container 1, and are discharged to the drain 
tank 6 in which the container 1 is formed caudad. The drain line 7 is connected to the drain tank 6, and, 
thereby, a drain is discharged out of equipment. 

[0017] After having been supported by the arm 17, the nozzle holder 13 is formed above semi-conductor 
UE W held at the spin chuck 2. The coating liquid nozzle 1 1 which supplies the coating liquid containing 
resin, such as polyimide, and ZURU 12 of the solvent which supplies a solvent are attached in the nozzle 
holder 13, and these locations are adjusted according to the scanning device 18. 

[001 8] In addition, in order to carry out temperature control so that the temperature of the tubes 1 5a and 
1 5b which circulate through a temperature control fluid in order to carry out temperature control to a 
nozzle holder 13 so that the temperature of the coating liquid breathed out from the coating liquid nozzle 
1 1 may become fixed, and the solvent breathed out from the solvent nozzle 12 may become fixed, the 
tubes 16a and 16b which circulate through a temperature control fluid are formed. Tube 15a is prepared in 
the perimeter of piping which follows the coating liquid nozzle 1 1, and constitutes an outward trip, and tube 
1 5b constitutes the return trip. Moreover, tube 1 6a is prepared in the perimeter of piping which follows the 
solvent nozzle 1 2, and constitutes an outward trip, and tube 1 6b constitutes the return trip. 
[0019] Near the end face of the semi-conductor wafer W, the end-face soaping-machine style 25 is 
formed. The end-face soaping-machine style 25 is equipped with the penetrant remover nozzle 21 which 
supplies a penetrant remover to a part for the edge surface part of the semi-conductor wafer W, the 
blasting nozzle 22 which sprays a gas on a part for the edge surface part of Wafer W, and the vacuum 
suction nozzle 23 for attracting the gas near the wafer edge surface part part. 

[0020] This end-face soaping-machine style 25 washes that end face, after forming in the semi-conductor 
wafer W the polyimide film which is an insulating layer as spreading film, and the blasting nozzle 22 and the 
vacuum suction nozzle 23 act as a desiccation promotion means of the spreading film by which the 
penetrant remover was supplied. Air and nitrogen gas are supplied from the blasting nozzle 22. These 
blasting nozzle 22 and the vacuum suction nozzle 23 may be used for coincidence, and either may be used 
for them. 

[0021] It is in the condition of carrying out adsorption maintenance of the semi-conductor wafer W which 
predetermined circuit pattern formation ended to the spin chuck 2, and polyimide is made first dropped as 
coating liquid from the coating liquid nozzle 1 1 in the coater which has such a configuration, making it 
rotate at a predetermined rotational frequency. As for the coating liquid dropped at the rotating semi- 
conductor wafer W, the insulating layer as breadth spreading film is formed in the whole surface. 
[0022] In this case, since the spreading film which becomes a part for the flesh-side surface part the bevel 
of the semi-conductor wafer W, i.e., an end face, and near the end face from resin, such as polyimide, 
adheres or the spreading film becomes thick [ near the bevel ], the end-face soaping-machine style 25 
removes such spreading film. 

[0023] In that case, making a predetermined rotational frequency control and rotate the rotational 
frequency of the semi-conductor wafer W by the controller 20, as shown in drawi ng 2 , a penetrant 
remover is supplied to a part for the edge surface part of Wafer W from the penetrant remover nozzle 21, 
and a part for the edge surface part of the insulating layer 30 as spreading film is removed, this — 
simultaneously — or gases, such as air and nitrogen gas, are sprayed from the blasting nozzle 22, and/or 
the vacuum suction nozzle 23 performs vacuum suction, maintaining rotation of a wafer after that, and 
desiccation of an insulating layer 30 is promoted. In addition, blasting of gas is weak at first, and it is 
desirable [ blasting ] to make it become stronger as desiccation progresses. It can prevent that particle 
and a drop adhere to Wafer W by doing in this way. 

[0024] In this case, since desiccation of resin, such as polyimide, is promoted by vacuum suction by 
gaseous blasting and the gaseous vacuum suction nozzle 23 from the blasting nozzle 22, the spreading film 
can be dried even if it makes it the rotational frequency of the semi-conductor wafer W fully rotate rather 
than 1 000 or less rpm and the conventional 1 500rpm small at a low speed. Therefore, it is prevented that 
the spreading film adheres to the end face of the semi-conductor wafer W and the rear face near the end 
face again according to a centrifugal force. 

[0025] Although it is desirable that they are 1000 or less rpm from a viewpoint which prevents effectively 
the reattachment to the end face of the spreading film by the centrifugal force, and the rear face near the 



end face, since a penetrant remover shakes off that it is a low speed not much and effectiveness falls, as 
for the rotational frequency of the semi-conductor wafer W in this case, it is desirable that they are 1 00 or 
more rpm. 

[0026] Moreover, although various solvents can be applied as a penetrant remover supplied from the 
penetrant remover nozzle 21, for example, normal methyl PIROJINON (NMP), methyl methoxy propionate 
(MMP), isopropyl alcohol (IP A), etc. can be used suitably, it is desirable to use NMP, or MMP and IPA 
together from a viewpoint which promotes desiccation. A part for the edge surface part of the semi- 
conductor wafer W can be washed thereby much more effectively. 

[0027] In addition, this invention is variously deformable, without being limited to the gestalt of the above- 
mentioned implementation. For example, as mentioned above, since each of blasting of the gas from the 
blasting nozzle 22 and vacuum suction by the vacuum suction 23 is what is performed in order to promote 
desiccation of spreading film, such as polyimide, it may be made to perform these either. Moreover, as 
shown in drawing 3 , it may spray as a desiccation promotion means and only a nozzle 22 may be formed, 
and as shown in drawing 4 , only the vacuum suction nozzle 23 may be formed. Moreover, although 
considered as the direction which sprays and goes the direction of blasting of a nozzle 22 to the inside 
from an outside in the above-mentioned example, you may make it go outside, as shown in drawin g 5 . In 
this case, particle and a drop can avoid a possibility of adhering to substrates, such as a semi-conductor 
wafer. Furthermore, as a desiccation promotion means, not only these but other things may be used. 
[0028] Moreover, although the gestalt of the above-mentioned implementation explained the case where 
the resin with which polyimide etc. is hard to be dried as coating liquid was used, this invention can be 
applied also when using other coating liquid, such as a photoresist. However, since desiccation of the 
spreading film is promoted even if it carries out low-speed rotation of the substrate in this invention, in the 
case of resin like polyimide which is hard to dry, it is especially effective. Furthermore, although the case 
where a semi-conductor wafer was used as a substrate was explained, it is applicable even if it is other 
substrates, such as not only this but a substrate for liquid crystal displays. 
[0029] 

[Effect of the Invention] Since according to this invention a penetrant remover is supplied to a part for the 
edge surface part of a substrate, a substrate end face is washed and desiccation is promoted by suction of 
gas blasting for the edge surface part of a substrate and the gas near the substrate edge surface part part 
etc., rotating a substrate as explained above The rotational frequency of a substrate can be made low, 
even if it is the case where the resin which is hard to dry, such as polyimide, is applied, according to a 
centrifugal force, it is avoided that resin adheres to a substrate end face again, and it can wash a part for 
the edge surface part of a substrate effectively. 

[0030] Moreover, the reattachment to the end face of the spreading film by the centrifugal force and the 
rear face near the end face can be effectively prevented by making the rotational frequency of a substrate 
into the range of 100 - 1000rpm. Furthermore, a part for the edge surface part of a substrate can be 
washed much more effectively by using NMP, or MMP and IPA together as a penetrant remover. 
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[0019] ^ft^i^WOMftlCIJ, JgffijJfe?^ 

ts«2 5*iaw6ti-ct,>*. JSM?5fe^t5^2 5»> mm 

[0020] Z<Dffimffi&<im2 5 B. ¥VM:9x^W 

so o/ca«c-e©^ffi*j5fei^-rs*>©-c*D. Rsfftt/x 



(4) 

5 

)V 2 2 £ X£(R3 U X;U 2 3 t it. &&&&&& 3 titc 

tm&<Dftmigm^m t l xttm?z . 9: t «w y x;u 
[0021] co^^tmfS.^M^^momm.ic^x 

mmtb-cmjWW') -fi FSriSTSifS. IsHs"*-*^ 10 

[0 02 2] C<DJS^(C t ^^^x^WO^^-r^t 

*»W*< 38ffi3fc#«lflt2 5tcJ; 9 C©<fc 5 

[ 0 0 2 3 ] -e<Dl©^{C. 3> ho-7-2 0«:J:«5. 

fctt. \sX)i>2 3 CC<fc 0 R£tR? I £ff -ctttft 

Jf 3 0©$S*t£ffijt3-tt-.2>. #*<Dlfc#ttW«:. 

f££„ 30 
[0 0 2 4] C©t§£(C. 5>!^^W^X;l/2 2*'6©M 
^©ifctttWfcJcVSE^RSI.'X^ 3CCJ:SK^«R?I 

Wtfi^WOilHRtMNS <rj;<> m«100 0 
r p m«Tif*© 1 5 0 0 r p m J; *) fc+*Kc<g]St? 

[0025] C©IS©^#^x.'NW©III$£&{;t. j£>C> 

t><£j:zwi$m<D}%Mto£&mM&m<Dmm^<Dnttm 40 

4WS»«cE«F±-r*Sa*>6. 1 0 0 0 r p m«T-C*-2. 

•J^AifiT^-SO-C 100rp mW±T*5C 

[0026] m&ms*J\,2 1 *>6ft*S3nS?5fc 

/^7JM^fpy/> (NMP) . ^f^WF + i' 
T'Ofn-h (MMP) > 4v?VL\£i\,7)\,?i-}\, 
( I PA) ^4Jf?®{Cffll»-5C£7U-Cti*s t 
il-rSa*>e>NMP*fcttMMP<!: I PAi^flfffit 50 
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[0027] £cfc\ #^tt±iS^©0£!(C|®5£3 *l 

«c. pfcsm^X;u2 2#>6©»<*<Di?*;tttw i teitf 
X£tR3l2 3«C«fc4^eR9l«. I,>ril*>#';^5 K« 

/c a3«c^TJ:^K:. $a»isii#e£orex#i*wy 

XA>2 2©#*S:Wtt>J:t,»U 04fC7n-f J:5tc ft 
mk^sXfrZ 3<o^mix<b^\ ±iS0|-c 
»?»C*Wf vXil/2 2<D?>C#«W*I^S:>HII* i 6rtflM^ 

3 6fC, ia^ffiii#l3«»: u-c«> c*ie>K 
IK 6 rffe© <>© t, > X i> J; I » 0 

[0028] ttc ±.ismm<ommxu. mumt lx 
zm^z®'&K.i>&m»jmx$>2>. tctcb, jwwrct* 

f&<Dmmx$>^xi>Mm^mx$> 

So 

[0 029] 

5 \ : m<o^mb( l c<^mm^m^Ltcm^x$,r,xhm 

[0030] gfc. SSCDIalii^:?: 1 0 0 - 1 0 0 0 r 
pmCDffiBfcrSCitcJrO, S^tC J: 5§&fflgCDaa 

£*S-C#S. 3 6CC. ^filtNMPSfcttMMP 
£ I PA-fcfcetffl-rsCiKJ:^ -JlW5Sil{cS«©« 

mmtz * c <t &x & *> . 

[Ml] *^fc^S^x^SSMj5fejf^4«gDjgg/j: 

(i2iii ©^flj«a©^Mgfe^istgcc<fc *)*m#* 

[S3] ^ffijJfe^tgcDffeOWI^^ia. 

(H4 ] ^®j5fe^ts«©3 hicm<m*m?m. 
[as ] ^Bi5fe^is^©3 etcfi&ww^^-ra. 
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